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[MEANS FOR SOLVING THE PROBLEMS] 

To accomplish these objectives, the document reader according to the present 
invention has such a construction that the document reader, in the state where a reader 
proper having a document reading sensor and a self- running roller is mounted on a base, 
reads by the sensor of the reader proper a document fed along a document transport 
path formed between the reader proper and the base; and when the reader proper is 
removed from the base, the document is read by the sensor while the reader proper is 
caused to travel on the stationery document by the self-running roller, wherein an 
automatic paper feed mechanism is formed by the self- running roller mounted on the 
reader proper at the document feed port on the document transport path and a 
separating piece mounted on the base in such manner that the separating piece is 
elastically forced onto the self- running roller from below. 

[OPERATION] 

The document reader of the aforementioned construction has automatic paper 
feed mechanism mounted by the aid of a self-running roller mounted on the reader 
proper at the document feed port on the document transport path; the self-running roller 
also serving as a separating roller for the automatic paper feed mechanism. Since the 
separating piece elastically forced onto the separating roller from below is mounted on 
the base, when the reader proper is removed from the base, the separating roller and the 
separating piece can be separated without a hitch. 

[EMBODIMENT] 

In the following, a document reader embodying the present invention will be 
described, referring to the accompanying drawings. 

First, the overall construction of the document reader will be described, referring 
to FIGS. 4 and 5. 

The reader proper 1 is formed into a rectangular parallelepiped shape, on the 
inside lower part of which an image sensor 2 as the document reading sensor is mounted 
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horizontally in a downward direction. Also on the inside lower part of the reader proper 
1, a pair of parallel roller shafts 3 and 4 are mounted horizontally on both sides of the 
image sensor 2. On the outer periphery of the roller shafts 3 and 4, three self-running 
rollers 5a, 5b and 5c, and 6a, 6b and 6c, all made of rubber, etc., are fixedly fitted at 
some intervals in the axial direction. On one side surface of the reader proper 1 
mounted is a roller drive mechanism 9 comprising a motor 7 and two units of gear trains 
8a and 8b for driving the roller shafts 3 and 4 to cause the self-running rollers 6a, 6b and 
6c to rotate in the direction shown by arrow b at normal speed, and to cause the self- 
running rollers 5a, 5b and 5c to rotate in the direction shown by arrow a at half normal 
speed, for example. The read face 2a that is the lower surface of the image sensor 2, and 
the self-running rollers 5a, 5b, 6a, 6b and 6c are exposed to the lower part of the reader 
proper 1. A document feed port 10 having a rectangular cross section is opened on one 
side surface of the reader proper 1. A paper feed tray 11 that also serves as an 
open/close lid on the document feed port 10 is mounted around a pivot 12 so as to be 
rotatable in the direction shown by arrows c and c ! . 

A base 15 is formed into a flat rectangular parallelepiped shape, and the upper 
surface of the base 15 is formed as a document transport path 16. Inside the base 15 
mounted horizontally are three parallel roller shafts 17, 18 and 19. A long pressure 
roller 20 is fixedly fitted to the outer periphery of the central roller shaft 17, a pair of 
driven rollers 21a and 21b are fixedly fitted to the outer periphery of the roller shaft 18 
at some intervals in the axial direction, and a driven roller 22 to the outer periphery of 
the roller shaft 18 at the center thereof. These pressure roller 20 and driven rollers 21a, 
21b and 22, all made of rubber, etc., protrude from the document transport path 16. 

A mounting means 23 for detachably mounting the reader proper 1 on the upper 
part of the base 15 is provided; the mounting means 23 comprising a pair of projections 
24 protruding upward from both ends of the base 15 in the longitudinal direction, and a 
pair of set screws 25 for detachably fastening the projections 24 to the reader proper 1. 
When the reader proper 1 is detachably mounted on the upper part of the base 15 by the 
mounting means 23, the pressure roller 20 is caused to make contact with the read face 
2a of the image sensor 2 from below, the driven rollers 21a and 21b are caused to make 
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contact with the self-running rollers 5b and 5c on both sides of the roller shaft 3 
obliquely from below, and the driven roller 22 is caused to make contact with the central 
self- running roller 6a on the roller shaft 4 from below, so that a document transport path 
26 connected to the document feed port 10 is formed on the upper part of the document 
transport path 16 between the reader proper 1 and the base 15, as shown in FIG. 4. 

Next, an automatic paper feed mechanism 29 will be described in the following, 
referring to FIGS. 1A, 3A and 5. 

The automatic paper feed mechanism 29 comprises a central self-running roller 
5a on the roller shaft 3 disposed on the side of the document feed port 10 of the 
document transport path 26, and a separating piece 30 made of an elastic material, such 
as rubber, etc., mounted on the base 15 in such a manner to be elastically forced onto the 
self-running roller 5a from below. This means that the self-running roller 5a also serves 
as a separating roller. The separating piece 30 is fixedly fitted to a separating piece 
support 31, which is disposed inside an opening 32 provided on the document transport 
plate 16. The separating piece support 31 is rotatably mounted in the direction shown 
by arrows d and d' via a pivot 33 provided horizontally to the base 15. The separating 
piece support 31 is preloaded by a spring 34 as a forcing means so as to rotate rotate in 
the direction shown by arrow d, that is, upward, and the separating piece 30 is 
elastically forced onto the self-running roller 5a from below at a predetermined angle 0 . 
The separating piece support 31 is disposed in such a manner that a tip 31a of the 
separating piece support 31 can make contact with the lower surface 16a of the 
document transport plate 16. 

Next, the operation of the document reader having the aforementioned 
construction will be described in the following. 

When a document S is continuously read sheet by sheet, the reader proper 1 is 
mounted on the base 15, and the separating piece 30 of the automatic paper feed 
mechanism 29 is elastically forced onto the self-running roller 5a from below by the 
spring 34, as shown by solid lines in FIG. 3A. 

The paper feed tray 11 is opened to a predetermined angle (30° ~ 50°) in the 
direction shown by arrow c, and the self-running rollers 5a, 5b and 5c, and 6a, 6b and 6c 
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are caused to rotate in the direction shown by arrows a and b by the motor 7 of the roller 
drive mechanism 9 shown in FIG. 4. At this time, the driven rollers 21a, 21b and 22 are 
driven to rotate in the direction shown by arrows a* and b* in FIG. 4. 

As shown in FIG. 1A, a plurality of sheets of the document S, stacked vertically, 
are fed en bloc into the document feed port 10 in the direction shown by arrow f taking 
advantage of the slope of the paper feed tray 11. 

Then, sheets of the document S are threaded sequentially sheet by sheet from the 
uppermost sheet of the stack in between the separating piece 30 and the separating/self- 
running roller 5a of the automatic paper feed mechanism 29 that is caused to rotate in 
the direction shown by arrow a, as shown in FIG. IB. The stack of document S is 
separated and automatically fed sheet by sheet to the transport path 26 in the direction 
shown by arrow f. 

As each sheet separated from the document S is threaded on both sides of the 
separating piece 30 between a pair of the self- running rollers 5b and 5c and a pair of the 
driven rollers 21a and 21b, the document S is transported sheet by sheet by the self- 
running rollers 5b and 5c along the document transport path 26 in the direction shown 
by arrow e, as shown in FIG. 2. 

The tip of the document transported on the document transport plate 16 in the 
direction shown arrow e is threaded between the self-running roller 6a that is caused to 
rotate in the direction shown by arrow b and the driven roller 22, and then transported 
on the document transport path 26 in the direction shown by arrow e, as shown in FIG. 
3A. At this time, the document S is transported in the direction shown by arrow e while 
being slightly forced onto the read face 2a of the image sensor 2 across the entire width 
thereof, and the document image is read by the image sensor 2. 

When reading a large-sized document or a book that cannot be inserted into the 
document feed port 10, on the other hand, the document reader of the present invention 
is used in the state where the reader proper 1 is removed from the base 15, as shown by 
alternate long and short dash lines in FIG. 3A. 

At this time, as the reader proper 1 is removed from the base 15, the self-running 
roller 5a is separated from the separating piece 30 without a hitch, and the tip 31a of the 



4 




separating piece support 31 preloaded by the spring 34 to rotate in the direction shown 
by arrow d is brought into contact with the bottom surface 16a of the document 
transport path 16, and the automatic paper feed mechanism 29 is stopped at the position. 

The reader proper 1 is placed on the stationery document S, such as a large-sized 
document and a book, by the self-running rollers 5a, 5b and 5c, and 6a, 6b and 6c, and 
moved on the document S in the direction shown by arrow g by the self-running rollers 
5a, 5b and 5c, and 6a, 6b and 6c that are caused to rotate in the directions shown by 
arrows a and b by the motor 7 of the roller drive mechanism 9 to cause the image sensor 
2 to read the document S, as shown in FIG. 3B. 

While a preferred embodiment of the present invention have been described, the 
present invention is not limited to it, and various changes and modifications may be 
made in the invention without departing from the technological concept thereof. 

[EFFECTS OF THE INVENTION] 

The present invention having the aforementioned construction has the following 

effects. 

Documents can be read efficiently since the automatic paper feed mechanism is 
mounted using the self- running roller disposed on the side of the document feed port of 
the document feed path; with the self- running roller also serving as a separating roller, 
and the separating piece elastically forced onto the separating roller from below being 
installed on the base, when removing the reader proper from the base, the separating 
roller can be separated from the separating piece without a hitch, and when the 
document is read by the sensor of the reader proper by mounting the reader proper on 
the base, while the document is transported along the document transport path formed 
between the reader proper and the base, a plurality of document sheets fed en bloc by 
stacking vertically can be separated sheet by sheet and automatically fed to the 
document transport path by the automatic paper feed mechanism comprising the 
separating roller and the separating piece. In addition, when the document is read by 
removing the reader proper from the base and causing the reader proper to travel on the 
stationery document, the separating roller and the separating piece of the automatic 
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paper feed mechanism can be separated from each other without a hitch. Since the self- 
running roller of the reader proper serves as the separating roller of the automatic paper 
feed mechanism, there is no need of increasing the number of parts, leading to simplified 
construction and reduced size. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings show an embodiment of the present invention. 
FIGS. 1A and IB are cross-sectional views of assistance in explaining the automatic 
paper feed mechanism, FIG. 2 is a cross-sectional view illustrating the self-running 
roller and the driven roller on the side of the document feed port, FIGS. 3A and 3B are 
cross- sectional views illustrating the method of reading documents, FIG. 4 is a cross- 
sectional view illustrating the construction, and FIG. 5 is an exploded perspective view 
illustrating the construction. 

Reference numerals used herein denote; 

1 — Reader proper 

2 — Image sensor (reading sensor) 

5a — Self-running roller also serving as a separating roller 
10 — Document feed port 
15 --- Base 

23 --- Mounting means 

26 — Document transport path 

29 — Automatic paper feed mechanism 

30 — Separating piece 
34 --- Spring 
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